In the present study the effects on shelf life and sensory acceptance of gamma-irradiated refrigerated poultry breast fillets subjected to modified atmosphere packaging (80% CO 2 /20% N 2 or vacuum) were investigated.
INTRODUCTION
As an important source of proteins, poultry meat has a high biological value and it has been frequently recommended for its nutritious low fat content. However, it is also a highly perishable product that has a relatively short shelf life even when it is kept in refrigeration. Thus, developing more appropriate technologies for conservation of poultry meat still remains a goal that the scientific community has been eagerly pursuing.
Modified atmosphere packaging (MAP) is a method that consists of the removal of air followed by its replacement with a gas or gas mixture, depending on the type of product (23) .
Three gases are commonly used in food packaging: O 2 , N 2 and CO 2 . Each has an specific function: O 2 generally stimulates the growth of aerobic bacteria while inhibiting the growth of anaerobic ones; CO 2 is an inhibitor of bacterial growth and fungus; whereas N 2 is used as a filling gas, replacing O 2 as an alternative to vacuum packaging when the product is fragile or when there is a need to prevent the collapse of the package due to the absorption of CO 2 by the product (6, 7). Gamma radiation is a type of ionizing electromagnetic radiation emitted from radionuclides such as 60 Co and 137 Cs and exposure to it is one of the cheapest ways food preserve foods (9) . The intensity of the effects of ionizing radiation become larger proportionally to the radiation dose, also depending on the radioresistance of the microorganisms (10, 31) . Its combination with other processes can turn smaller doses effective to ensure the microbiological stability of the product during distribution, marketing and consumption with lower chances of changes in nutritional and/or sensory characteristics (27) .
The aim of this work was to evaluate the combined effect of MAP and low dose gamma radiation on the quality of fresh poultry breast fillet using bacteriological and sensory analyses.
MATERIALS AND METHODS

Packing and irradiation treatments
The experiments were performed in two phases. On the first day (day zero) of the first phase, 5 kg of refrigerated poultry breast fillets were purchased in a market in Niterói, RJ and transported in insulated polystyrene boxes with ice to the Laboratory of Microbiological Control of Animal Products of the Fluminense Federal University.
Poultry samples were aseptically divided in 40 pieces of 18g each and were individually packed in nylon multilayered pouches having a low permeability to oxygen (60 cm 3 / m 2 .day).
Four groups of samples were tested: 1) control (Air/0kGy), 2)
vacuum-packed (Vacuum/0kGy), 3) air-packed and irradiated with 2kGy (Air/2kGy) and 4) vacuum-packed and irradiated with 2 kGy (Vacuum/2kGy). The irradiation process was performed at Centro Tecnológico do Exército by exposing the samples to a 137 Cs gamma source to a 2 kGy dose.
In the second phase of experiments, fillet samples were 
Bacteriological analyses
The samples were stored at 1°C ± 1°C during the experiments and bacterial tests were performed on days 1, 3, 5, 
Sensory evaluation
Acceptance tests were used in the sensory evaluations.
Samples from the different treatments were randomly submitted to the appreciation of 33 untrained judges for evaluation of color and overall impression according to a ninepoint hedonic scale, 9 corresponding to ''disliked extremely'' and 1 ''liked extremely''. Scores from 1-5 were considered acceptable.
Statistical analysis
Due to the fact that the bacterial populations in the beginning of the two phases were different, normalization to the initial reading of each phase was applied to all data of the corresponding phase so that the bacterial growth during both phases could be compared and described according to the modified Gompertz`s equation (11) by using an specific computer program, DMFIT, based on predictive microbiology (4). The shelf life of meat was then considered equal to the time needed for the counting of heterotrophic aerobic mesophilic bacteria to reach 7 log CFU/g.
The significance of differences between sensory parameters was determined by using the one-way ANOVA test along with Tukey's post test using the SAS program.
Differences at p < 0,05 were considered to be statistically significant.
RESULTS AND DISCUSSION
The results are summarized in Table 1 , 2, and Figure 1 .
The initial value of HAMB (day 0) was 5.5 log CFU/g (for samples analyzed on first phase) and 5.8 log CFU/g (for samples packed in MAP). Regarding shelf life extension, the poultry fillets packed in modified atmosphere and irradiated were those that had their shelf life doubled to 10 days, followed by those that were air and vaccum packed that were also irradiated (9 days). Then came the unirradiated samples (MAP and vacuum) (7 days) and finally the unirradiated samples Sensory properties (color and overall impression) of raw poultry breast meat are given in Table 2 . In relation to the color attribute, it was observed that the treatment Air/2kGy was the one preferred by the judges, but differences were not significant at the 5% level relatively to the MAP/2kGy and Vacuum/ 2kGy treatments. Thus, it can be concluded that packaging in modified atmosphere, used in combination with irradiation, did not significantly affect the acceptance of color.
In contrast, the color of the MAP/0kGy samples was rejected bly due to the fact that high concentrations of CO 2 can cause poultry meat to become paler, as quoted by Parry (23) .
Irradiation of samples packaged in modified atmosphere or in air can cause the color of fillets to become more attractive, probably due to the intensi sh samples. Regarding the scores for the overall impression (Table 2) 
